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ABSTRACT 

Objectives: To determine frequency of various biliary tree complications after hepatectomy, management measures adopted 
for their management and their outcomes. 
Study Design: Prospective longitudinal study. 
Place and Duration of Study: Army Liver Transplant Unit, Pak Emirates Military Hospital (PEMH), Rawalpindi Pakistan, 
from Jun 2023 to Jan 2024. 
Methodology: A total of 78 patients who underwent major liver resection were included in the study. Patients were assessed 
for occurrence of biliary complications, management measures adopted for their management and their outcomes.  
Results: In this study, 8(10.26%) patients developed biliary complications [5(62.50%) bile leakage, 2(25.00%) anastomosis 
stricture and 1(12.50%) biloma formation]. 4(80.00%) patients with bile leakage (n=5) were managed by ERCP and 1(20.00%) 
by PTC. Both patients with anastomosis stricture were managed by ERCP. Patient with biloma was managed by ultrasound 
guided drainage. All patients were successfully treated 8(100%). Overall 2(2.56%) patients developed biliary peritonitis and 
both had hepatectomy related bile leakage. Mean hospitalization length was 7.92±1.10 days. Overall mortality rate was 
7(8.97%). Among patients who developed biliary complications (n=8); 2(25.00%) died while among patients who did not 
develop biliary complications (n=70); 5(6.41%) patients died, (p=0.094). 
Conclusion: Frequency of biliary complications in patients who undergo major liver resection is 10.26% with biliary leakage 
being most common biliary complication. 
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INTRODUCTION 

Liver is a vital organ of the body that primarily 
functions as a detoxification center of the body that 
have the robust ability to regenerate itself.1 This organ 
is prone not only to develop primary malignancy (in 
the form of hepatocellular carcinoma) but also serve as 
a frequent site of metastatic deposition of tumors 
located at other sites.2 In certain cases, where 
oncologist find the liver tumor to be at stage where its 
surgical removal may provide beneficial long term 
outcomes, “hepatectomy” or major liver resection 
becomes the cornerstone of treatment of both primary 
malignancy and secondary metastasis of the liver.3 

“Hepatectomy” is a complex procedure for which 
a comprehensive knowledge of the functional 
anatomy of the liver is essential and can be performed 
through open procedure or by minimally 

invasive/laparoscopic procedure which has recently 
been gaining more and more attention.4 Whatever the 
technique been used, it is essential that operating 
surgeons not only should have intricate knowledge, 
backed by radiological assessment, of the nature of 
hepatic lesion, its location on the liver and quality of 
remnant functional liver tissue post-resection.5 When 
it comes to the major indication of “hepatectomy”, 
hepatocellular carcinoma is one such indication that 
constitutes 90% of the primary tumors of the liver with 
an estimated five-year survival rate approximated up 
to 15%.6 Hepatectomy/major liver resection has been 
found to provide major benefits in liver malignancies, 
particularly in terms of mortality that has been 
reported to occur only in 4% of the patients7 but like 
any other surgery, “hepatectomy” is associated with a 
wide variety of complications. Some of these 
complications include complete and acute failure of 
liver after resection, intra-abdominal abscess 
formation and intra-abdominal bleeding. 8 Another 
important set of complications of “hepatectomy” are 
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the ones related to biliary tree with the reported 
incidence of 11.17%.8 

Major liver resection/hepatectomy is not a 
commonly performed surgery in resource depleted 
country like Pakistan and thus information regarding 
the surgical complications and outcomes is grossly 
lacking. A special focus has to be put on biliary 
complication because whenever there is a damage to 
the biliary tree, there is a high possibility of leakage of 
bile into the peritoneal cavity which may lead to 
“biliary peritonitis” that have been associated with a 
very high mortality rate reaching as high as 40%.9 
Therefore, this study was conducted with the aim of 
determining frequency of various biliary tree 
complications after hepatectomy, management 
measures adopted for their management and their 
outcomes. 

METHODOLOGY 

This Prospective longitudinal study was 
conducted at “Army Liver Transplant Unit, PEMH, 
Rawalpindi from June 2023 to January 2024” after 
obtaining ethical committee approval (ERB #: 
A/28/ERC/630/23). Appropriate sample size was 
calculated using “WHO sample size calculator for 
single population proportions with specified absolute 
precision”. 

For calculations, following assumptions were 
used; “confidence level of significance of 95%”, 
“absolute precision of 7%” and “anticipated frequency 
of biliary complications after hepatectomy” of 11.17%.8 
This gave a sample size of 78. 

 

Inclusion Criteria: All patients who were aged 18 
years or above, both male and female gender, who 
underwent major liver resection (≥ 3 segments of liver) 
or “hepatectomy” were included in this study.  

Exclusion Criteria: Patients who were unfit to under-
go surgery, who did consent to be part of this study, 
Child-Pugh class C, ASA IV and those who expired on 
the operating table were excluded from the study.  

Biodata of all the patients was obtained by 
interviewing the patients who were operated at 
“Army liver transplant center, PEMH, Rawalpindi”. 
All the hepatectomy procedures were performed by 
the same team of expert hepatobiliary surgeons with 
minimum 5 years of experience. Baseline parameters 
including age, gender, BMI, indication of surgery, 
Child-Pugh class, ASA status and preoperative 

radiological status of liver were documented. 
Operative parameters including operative approach 
(open or laparoscopic), type of “hepatectomy”, 
operative time and amount of blood loss was 
documented. After this, presence of any biliary 
complication that occurred during the surgery was 
documented. In all these patients, management 
options used for treating the said biliary complication 
and their outcomes in terms of successful treatment, 
biliary peritonitis, hospitalization length and 30-days 
mortality were documented. 

“Data analysis was performed using Statistical 
package for Social Sciences version 20. Quantitative 
data (age, BMI, hospitalization length, operative time 
and amount of blood loss) were represented using 
Mean±SD. Qualitative data (gender, preoperative 
radiological status of liver, operative approach, type of 
hepatectomy, biliary complication, management 
options used and outcomes) were represented by 
using percentage and frequency. Hospitalization 
length between patients who developed biliary 
complications and those who did not was compared 
using independent samples t-test. Mortality rate 
between patients who developed biliary complications 
and those who did not was compared using Chi-
square test. The p-value of ≤0.05 was considered as 
statistically significant”. 

RESULTS 

78 patients were included in this study. Mean age 
was 45.56±5.03 years. There were 50(64.10%) males 
and 28(35.90%) were females. Mean BMI was 
21.54±3.83 kg/m2. Most common indication of 
hepatectomy was “hepatocellular carcinoma (HCC)” 
61(78.20%) followed by benign liver mass 11(14.10%) 
and metastatic disease of liver 6(7.70%). 52(66.67%) 
had “Child-Pugh class B” and 26(33.33%) had “Child-
Pugh class A”. 15(19.23%) had ASA status I, 
40(51.28%) had ASA status II and 23(29.49%) had ASA 
status III. Pre-operatively, through radiological status 
assessment, it was found that 57(73.08%) had cirrhotic 
liver, 9(11.54%) had normal liver echotexture, 
8(10.26%) had fatty liver and 4(5.13%) had congested 
texture of liver. In terms of operative parameters, 
34(43.59%) underwent open hepatectomy and 
44(56.41%) patients had laparoscopic hepatectomy. 
Mean operative time was 255.31±11.32 minutes. Mean 
intraoperative blood loss was 1034.32±468.77 ml. 
7(8.97%) patients had “segmental hepatectomy”, 
15(19.23%) had “left lateral hepatectomy”, 17(21.79%) 
had “right hepatectomy”, 22(28.22%) had “left 
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extended hepatectomy” and 17(21.79%) had “right 
extended hepatectomy”. Summary of these pre- and 
intra-operative characteristics is shown in Table-I. 
 

Table-I: Pre- and Intra-Operative Characteristics of Patients 
(n=78) 

Variables Values 

Age  

  Mean ± Standard deviation (SD) 45.56±5.03 years 

Gender n(%) 

  Male 
  Female 

50(64.10%) 
28(35.90%) 

Body mass index (BMI)  

  Mean ± Standard deviation (SD) 21.54±3.83 kg/m2 

Indication of Hepatectomy n(%) 

  Benign Liver Mass 
  Hepatocellular Carcinoma 
  Liver metastasis 

11(14.10%) 
61(78.20%) 
6(7.70%) 

Child-Pugh Class n(%) 

  A 
  B 

26(33.33%) 
52(66.67%) 

American Society of Anesthesiologists Status n(%) 

  I 
  II 
  III 

15(19.23%) 
40(51.28%) 
23(29.49%) 

Preoperative Radiological Status of Liver n(%) 

  Normal echotexture 
  Fatty 
  Cirrhotic 
  Congested 

9(11.54%) 
8(10.26%) 

57(73.08%) 
4(5.13%) 

Approach of Hepatectomy n(%) 

  Open 
  Laparoscopic 

34(43.59%) 
44(56.41%) 

Operative Time  

  Mean ± Standard deviation (SD) 255.31±11.32 minutes 

Intra-operative Blood Loss  

  Mean ± Standard deviation (SD) 1034.32±468.77 ml 

Type of Hepatectomy n(%) 

  Segmental 
  Left lateral 
  Right 
  Left extended 
  Right extended 

7(8.97%) 
15(19.23%) 
17(21.79%) 
22(28.22%) 
17(21.79%) 

 

Overall, 8(10.26%) patients had biliary 
complications. Amongst these patients (n=8); 
5(62.50%) had bile leakage, 2(25.00%) had anastomosis 
stricture and 1(12.50%) had biloma formation. 
Amongst patients who had bile leakage (n=5); 
4(80.00%) were managed by ERCP while 1(20.00%) 
had “percutaneous transhepatic cholangiography 
(PTC)”. Both patients with anastomosis stricture were 
managed by ERCP. Patient with biloma was managed 
by ultrasound guided drainage. All patients were 
successfully treated 8(100%). Overall 2(2.56%) patients 
developed biliary peritonitis and both had 
hepatectomy related bile leakage. Mean 
hospitalization length was 7.92±1.10 days. Among 
patients who developed biliary complications, mean 
hospitalization length was 8.25±0.88 days while those 
who did not develop biliary complications, mean 
hospitalization length was 7.88±1.12 days (p=0.379). 

Overall mortality rate was 7(8.97%). Among patients 
who developed biliary complications (n=8); 2(25.00%) 
died while among patients who did not develop 
biliary complications (n=70); 5(6.41%) patients died, 
(p=0.094). This data is represented in Table-II. 
 

Table-II: Frequency of Biliary Complications, their 
Management and Outcomes (n=78) 

Biliary Complication (n=78) 

Yes 
8(10.26%) 

No 
70(89.74%) 

Type of Biliary Complications (n=8) 

Bile leakage 5(62.50%) 

Anastomosis stricture 2(25.00%) 

Biloma 1(12.50%) 

Management options used for Biliary Complications 

Bile leakage 

(n=5) 

ERCP 

4(80.00%) 

PTC 

1(20.00%) 

Anastomosis stricture 
(n= 2) 

ERCP 
2(100%) 

PTC 
0(0.00%) 

Biloma 
(n=1) 

Ultrasound guided drainage 
1(100%) 

Percutaneous drainage 
0(0.00%) 

Outcomes (n=78) 

Successful treatment of biliary complications 
(n=8) 

8(100%) 

Biliary peritonitis 2(2.56%) 

Mean hospitalization length 7.92±1.10 days 

Mortality 7(8.97%) 

Comparison of outcomes (n=78) 

Outcome 
Biliary complications 

(n=8) 
No biliary 

complication (n=70) 
p-

value 

Biliary peritonitis 2(25.00%) 0(0.00%) <0.001 

Mean hospitalization 
length 

8.25±0.88 days 7.88±1.12 days 0.379 

Mortality 2(25.00%) 5(6.41%) 0.094 
*ERCP: Endoscopic Retrograde Cholangiopancreatography 

 

DISCUSSION 

Hepatic surgeries are highly complicated 
procedures that require availability of advance 
operative facilities as well as surgeon expertise to 
ensure the favorable outcome in terms of post-
operative health of patient and remnant liver. 
Overtime, with the advancement in the surgical field 
with immersion of intra-op ultrasonography, robotics 
and techniques like embolization of the “portal vein” 
have helped in improving safety of this procedure.10,11 
In Pakistan, which is an underdeveloped nation, 
specialized centers that can cater these intricate 
surgeries and provide appropriate post-operative care 
are quite low in number and thus data regarding the 
outcomes of this particular surgery is lacking which 
prompted conductance of this study. 

In this study, major indication of performing 
procedure of hepatectomy was “hepatocellular 
carcinoma (HCC)”. This correlates with the fact that 
on the global scale, particularly in Asia, incidence of 
“hepatocellular carcinoma (HCC) is continuously on 
the rise.12,13 One of the major reason of rising HCC 
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incidence in Pakistani population is rising prevalence 
of chronic viral hepatitis secondary to hepatitis C 
infection.14 Majority of the patients in this study who 
had any pathology of the liver that required 
hepatectomy were male patients which corresponds to 
higher incidence of liver diseases in men.15 Most 
patients upon radiological assessment performed prior 
to surgery were found to have liver cirrhosis which 
corresponded with HCC being the most common 
reason for hepatectomy in current study. Around half 
of the patients underwent hepatectomy through 
laparoscopic approach which correlates with the rising 
trend of surgeons choosing laparoscopy over open 
technique to perform hepatectomy.16 

In terms of biliary complications, approximately 
10% of the patients who had “hepatectomy” 
developed some form of biliary complication amongst 
which most common was “bile leakage” constituting 
more than half of the patients with biliary 
complications. This rate of biliary complications was 
in coherence with what has been reported in Li et al.,8 
who reported this frequency to be around 12%. As 
compared to present study, however, a meta-analysis 
states that frequency of biliary leakage amongst the 
cases of liver resection is very low merely ranging 
from 0.1% to 1% only.17 Similarly, in another study 
conducted by Kar et al.,18 this frequency of bile leakage 
was reported to be much less as compared to current 
study at 4.9%. Contrarily, one meta-analysis reported 
this frequency of biliary complications after 
hepatectomy to be very high with rates exceeding up 
to as high as 27.2%.19 Fortunately, in the present study 
all the patients were managed successfully who 
developed any of these complications. Despite this, 
biliary peritonitis was developed in a small proportion 
of patients but it only developed in patients who had 
biliary complication. Hospitalization length was 
longer in patients who developed biliary 
complications as compared to those who had 
uneventful hepatectomy. This finding was in 
coherence with the finding of Spetzler et al.,19 who also 
found that such complication significantly lengthen 
stay at hospital. Overall mortality rate was moderately 
high in present study. Interestingly, not only in 
Pakistan but even in developed countries like 
Germany, information regarding liver surgery related 
mortality is not well documented.20 In addition, 
mortality rate reported in present study was 
comparable with that observed by Filmann et al.,20 
who reported it to be around 10%. The mortality rate 
was significantly high in those who developed biliary 

complication. This was congruent with the finding of 
Martin et al.,21 who found that mortality rate was 
significantly higher in patients who develop post-liver 
resection biliary complication. 

This study provides important information 
regarding the morbidity pattern of major liver 
resection with special focus on the complications 
associated with “biliary tree”. Although the centers 
that are well equipped with necessary infrastructure to 
carry out such intricate surgery are limited, it is 
essential to have documentation of the surgical 
morbidity and mortality. This study plays a role of 
stepping stone in this regard. Despite this, there were 
some limitations of the study that included study 
being retrospective and dependency on availability of 
previous record and record being only of single 
institutions. In future, it is thus recommended that a 
collaborative effort at regional level should be made to 
obtain data from multiple such centers so that even 
better understating of hepatectomy related morbidity 
and mortality can be achieved. 
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